Group Contingencies
Group contingencies are those in which a shared consequence applies to all members of a group and are based on the performance of one, some, or all members of that group. There are three types of group contingencies: independent, interdependent, and dependent (Litow & Pomroy, 1975) . In the case of independent group contingencies, all members of a group are held to the same criterion, but each member's performance toward that criterion is measured individually. Consequently, only those group members who individually reach criterion receive reinforcement. Group members share the same criterion in interdependent group contingencies as well, but all members of the group must meet the standard for any of the members to receive reinforcement. Thus, even if only one member does not meet criterion, none of the members receive reinforcement. Finally, dependent group contingencies measure the performance of select members of the group only: If these members meet criterion, all members of the group receive reinforcement. Each of these contingency types has its individual strengths and limitations (Poplin & Skinner, 2003) .
Group contingencies are regularly used in elementary and middle school settings and are often a component of positive behavioral interventions and supports (PBIS) systems (Molloy, Moore, Trail, Van Epps, & Hopfer, 2013) . They have been shown to be effective with diverse age groups and with diverse populations-including students with various disabilities (Cooper et al., 2007) . Independent, interdependent, and dependent group contingencies have been shown to be effective, but substantially more research exists on the positive effects of interdependent contingencies (Litow & Pomroy, 1975; Little, Akin-Little, & O'Neill, 2015; Maggin, Johnson, Chafouleas, Ruberto, & Begrren, 2012) . Group contingencies may take many forms-including simple verbal contingencies, the good behavior game, level charts, and token economies-and the criterion and reinforcement (types and schedules) can be modified to meet changing child and classroom needs. Furthermore, individual contingencies can be added to pre-existing classwide group contingencies for non-responders or children who might need more immediate or frequent reinforcement (Little et al., 2015) .
PBIS in Early Childhood Programs
Group contingencies have the potential to be an important component of PBIS in early childhood programs. In recent years, there has been an increased awareness of the importance of addressing social competence and challenging behaviors during preschool, before children start kindergarten (Dunlap et al., 2006; Hemmeter, Ostrosky, & Fox, 2006) . Preschool teachers reported that the most demanding aspect of their job was addressing challenging behavior (Lambert, O'Donnell, Kusherman, & McCarthy, 2006) and were unlikely to use effective strategies to address or prevent the challenging behaviors (Hoover, Kubicek, Rosenberg, Zundel, & Rosenberg, 2012; Vinh, Strain, Davidon, & Smith, 2016) . Furthermore, Gilliam (2005) found that preschool children who demonstrated challenging behavior were expelled from their preschool programs at alarming rates. Providing teachers with appropriate and feasible interventions to address challenging behavior in the classroom, such as group contingencies, might decrease challenging behaviors, increase social competence, and reduce preschool expulsions (Hemmeter, Fox, Jack, & Broyles, 2007) .
Acknowledgment systems, or targeted positive reinforcement for appropriate behavior, are a core component of PBIS systems in schools (Lewis, Powers, Kelk, & Newcomer, 2002; Molloy et al., 2013) . Although the principles are the same, in early childhood programs acknowledgment systems-such as group contingencies-need to be developmentally appropriate, specifically taught, and often paired with descriptive and enthusiastic feedback and immediate reinforcement for individual children (Dunlap & Fox, 2015) . The procedural flexibility of group contingencies allows early childhood teachers to adapt and modify these systems to meet the specific and often heterogeneous needs of multiple children in one classroom (Maggin et al., 2012) . Furthermore, group contingencies can address multiple behavioral subsets, including social skills and challenging behaviors. Developmentally appropriate group contingencies have the potential to lead to greater engagement and learning for all children in preschool classrooms. Group contingencies might be used within early childhood program-wide PBIS systems to reduce challenging behaviors, promote appropriate behavior, or target social skill development.
Current Research
Although meta-analyses of group contingencies have been conducted (Little et al., 2015; Maggin et al., 2012) , no such analyses have been done specifically on the use of group contingencies with preschool children. Maggin et al. (2012) , for example, concluded that although there were 74 individual and 36 group cases with strong to moderate evidence supporting their use, the research on group contingencies has primarily been conducted with White, male students in elementary school with average to low academic achievement. Little et al. (2015) reported strong overall and individual effect sizes for group contingencies using the 182 single case studies identified for their review. However, their results should be interpreted with considerable caution given they calculated effect sizes using analysis methods that remain significantly limited and violate multiple assumptions when applied to single case research (Shadish, 2014; Shadish, Hedges, Horner, & Odom, 2015; Wolery, 2013) . Similarly, although reviews of interventions for preschool children exhibiting challenging behavior were available (Bryant et al., 1999; Conroy, Dunlap, Clarke, & Alter, 2005; Dunlap & Fox, 2011) , no reviews focused on the use of group contingencies to modify multiple behavioral subsets.
This review synthesized the research on the use of group contingencies in preschool classrooms. Such a review is needed to evaluate the efficacy of group behavior management systems for young children, whose distinct developmental differences might produce differential outcomes from older children. Given the current focus on PBIS for young children (Dunlap & Fox, 2015 
Method

Search Procedures
Literature searches were conducted through the PsycINFO and ERIC databases using the terms group contingency, contingency management, and token economy programs, paired with the terms preschool, head start, and early childhood. This search provided 233 hits, which were abstractscreened for inclusion based on the following conditions: (a) a peer-reviewed article or dissertation, (b) the use of a group contingency as the primary intervention for improving the dependent variable, and (c) the inclusion of preschool-aged participants (aged 2-5 years). This screening resulted in 16 potentially eligible sources. Ancestral searches were conducted on these sources and pertinent reviews located through the original search, resulting in the identification of one additional study. A final full text screening was conducted to exclude any sources that met the following conditions: (1) sources that were not experimental (i.e., included a minimum of three opportunities to demonstrate behavior change at three different points in time for single case research studies), (2) sources that compared two types of group contingency interventions rather than an intervention versus control, or (3) sources that were dissertations later published as peer-reviewed articles. Five articles were excluded because they were non-experimental, two articles were excluded because they compared two types of group contingencies, and one article (a dissertation) was excluded because it was later published (Murphy, Theodore, Alioso, Alric-Edwards, & Hughes, 2007 , was identified for this review). An attempt was made to contact the authors of the included dissertations to verify their publication status, but none were located.
Nine sources met final inclusion criteria for this review. One source was considered two studies because each used a different type of group contingency with a separate group of children (Herman & Tramontana, 1971) . These two studies are referred to individually as Study 1 and Study 2. In sum, 10 studies were identified and analyzed.
Coding Procedures
Descriptive characteristics of identified studies were coded using a systematic coding protocol. The first author coded all entries, and a graduate student in special education coded 30% of the studies (n = 3) to calculate interobserver agreement (IOA). For each study, information was extracted for 28 variables comprising the following areas: study description, dependent variables, intervention characteristics and components, results, and study rigor. IOA was 90.9% across coded variables (Agreements / [Agreements + Disagreements] × 100), with a range of 90.9% to 97% across studies. All coding discrepancies were discussed, and final decisions were made through consensus.
To provide information on for whom and for which behaviors group contingencies have been used, each study was coded for the following variables: research design, number of participants, participant and setting characteristics (age, disability status, presence of behavioral challenges, classroom type, and activity type), and dependent variable topographies and measurement. To analyze the efficacy of the treatment, each study was coded for the following variables: type of group contingency, primary dependent variable and any additional variables measured, unit of analysis (child or group), and teacher behaviors reported present during baseline: praise, reprimands, redirections, time-outs, or other. Each study was further coded to determine which group contingency intervention components were present, including pre-intervention participant training, a visual component (token board, level chart, checklist), reward type and category (social, tangible, activity, edible), and reward selection method.
The rigor and results of each study were separately analyzed. First, methodological features were coded to assess study quality and internal and external validity. This included examining the measurement of IOA, procedural fidelity, generalization, and social validity. Second, a systematic protocol based on Kratochwill et al.'s (2013) single case design standards and Horner and colleagues ' (2005) single case quality indicators was used to determine if studies adhered to acceptable contemporary single case methodology. Third, a systematic visual analysis was conducted to identify the strength of the relation between the intervention and outcome variable(s). The systematic visual analysis examined the following data characteristics: level, trend, variability, immediacy of effect, and overlap of data within and across conditions and tiers (Gast & Spriggs, 2014) . The first and second authors independently coded all figures for all dependent variables, resulting in IOA of 88% (Agreements / [Agreements + Disagreements] × 100). All coding discrepancies were discussed and resolved through further visual analysis, and final decisions were made through consensus. Fourth, an adapted version of Reichow's (2010) success estimate ratio for single case research (i.e., successful demonstrations divided by total attempted demonstrations) was applied to each study to identify the total number of demonstrations of a functional relation. His success estimate was adapted so demonstrations were conceptualized as demonstrations of a functional relation for one dependent variable (with at least three opportunities to document behavioral change at three different points in time), rather than demonstrations of behavioral change (i.e., change from one condition to the adjacent condition). In this manner, 1 of 1 meant that in an A-B-A-B study, each condition change resulted in behavior shifting in the hypothesized direction for one dependent variable. Conversely, an A-B-A-B study where the behavior improved with intervention, but did not reverse when the intervention was withdrawn, would receive a 0 of 1. This adaption allowed for an efficient analysis of the presence or absence of functional relations.
Results
The 10 sources included in this review were published between 1971 and 2013 and consisted of six peer-reviewed publications and three dissertations; none of the articles included any shared authors. All studies occurred within preschool programs during a range of activities (e.g., large group instruction, play, nap; see Table 1 ).
Participants and Settings
Together, the studies included 51 children (3-9 participants per study) with an age range of 3 to 6 years. Two studies reported only that children were "preschool aged" (Ling & Barnett, 2013; Reitman, Murphy, Hupp, & O'Callaghan, 2004) , which precluded calculating a mean age of children included in this review. The majority of studies did not report the developmental status of participants, but two studies reported inclusion of participants diagnosed with autism (Kohler et al., 1995; Maus, 2007) . Nine studies reported that their participants displayed challenging behaviors in the classroom, but only three used standardized assessmentseither Conners ' Teacher Rating Scale-Revised: Long (1997) or the Vineland Adaptive Behavior Scales (Sparrow, Balia, & Cicchetti, 1985) -to document and quantify these behaviors (Filcheck, 2004; Maus, 2007; Reitman et al., 2004) . A total of 20 teachers and instructional assistants across eight studies served as the implementers; in Herman and Tramontana (1971; Studies 1 and 2), researchers (the authors) implemented the contingency systems.
Nine of 10 studies (i.e., excluding Maus, 2007) were conducted in a regular preschool setting. Class sizes ranged from seven to 20, with the majority of the classes containing between 17 and 20 children. Group contingencies were most often implemented in large groups during instruction (n = 6), and also were implemented at naptime (Herman & Tramontana, 1971 ; Studies 1 and 2), during free play contexts (Kohler et al., 1995; Swiezy, Matson, & Box, 1992) , and embedded within small group games (Swiezy et al., 1992) . 
Dependent Variables
In the majority of studies, researchers examined the effect of the intervention on appropriate (n = 2) or inappropriate behavior (n = 7). In other studies, researchers measured the social interactions (Kohler et al., 1995) or engagement of participants (Hunt, 2013; Ling & Barnett, 2013) . In addition, teacher behavior was measured in two studies (Kohler et al., 1995; Ling & Barnett, 2013) . All researchers operationally defined dependent variables in included studies, with the exception of Ling and Barnett (2013) . Six of 10 studies used individual participant data as the unit of analysis, and five used group data (either small group or whole-class). One study reported individual results for target children and for their classrooms as a whole (Hunt, 2013) . Nine of the 10 studies used a PIR system to measure the primary dependent variable. Swiezy et al. (1992) measured percentage of compliance with direct instructions (Number of Compliance Behaviors / Number of Direct Instructions × 100).
Study Designs
All included studies utilized single case design methodology. The most frequently used research design was an A-B-A-B withdrawal design. Two studies used a multiple baseline design (i.e., across classrooms, Hunt, 2013; across participant pairs and therapists, Swiezy et al., 1992) . Reitman et al. (2004) classified their study as an alternating treatments with reversal design; however, because the two alternating treatments were iterations of the same intervention (i.e., in one treatment, the target participants were the dependent members of the group intervention and in the other, they were nondependent members), it was designated an A-B-A-B withdrawal design for the purpose of this review. Studies typically reported that teachers conducted "business as usual" during the baseline condition. Further details, including the teacher's reinforcement and/or discipline procedures, were only provided for four of the studies; the remaining six reported no information on the teacher's behavior during baseline. The most common classroom management strategies reported during baseline were reprimands and time-outs (n = 3) followed by redirections (n = 2). Kohler et al. (1995) reported that the teacher "did not interact with the children except to resolve conflicts over play materials or roles" (p. 19). The use of praise or other positive reinforcement was not reported in any study.
Intervention Characteristics and Components
The most common type of group contingency used was interdependent (six of 10 studies) followed by independent group contingencies (3 of 10 studies). Reitman et al. (2004) used a dependent contingency, which was the only example of a dependent contingency within this review (see Table 2 ).
Contingency.
Although researchers across all studies included teacher training prior to intervention, only four trained children in the use of the group contingency prior to intervention (see Table 3 ). Child trainings included the behaviors required to meet the group contingency criterion during the interventionthe classroom rules for all studies but one (Kohler et al., 1995 , who taught social skills)-and on the procedure for receiving tokens and rewards. The remaining six studies presented the rules and contingency criterion to the participants at the start of each session. The studies were divided between those that included a displayed visual component for child participants (to track appropriate behaviors) and those that did not. Studies including a visual component used a level system (Filcheck, 2004) , token board (Kohler et al., 1995; Swiezy et al., 1992) , rewards target game (Reitman et al., 2004) , checklist on a whiteboard (Hunt, 2013) , and empty bin to be filled with pingpong balls (Herman & Tramontana, 1971 , Studies 1 and 2). Those that did not include a visual component used a checklist or counter, and an adult tracked inappropriate behaviors without sharing results with children.
Rewards. Seven of the studies stated whether the rewards were known to the participants prior to each session (n = 2) or were unknown "mystery" rewards (n = 5). No information on reward type was provided for the remaining three studies, as seen in Table 3 . The reward categories used included social, tangible, activity, and edible. All but one study (Swiezy et al., 1992) included tangibles as rewards, which consisted of small items such as stickers, stamps, inexpensive toys, and books. Six used activities as rewards (e.g., parachute play, outside time, classroom games, dance party), three provided edibles as rewards, and three studies included a social reward (praise) given directly after an appropriate behavior was demonstrated (Filcheck, 2004; Reitman et al., 2004; Swiezy et al., 1992) . Many of the studies did not report any information on how the rewards were selected. However, four did state or indicate teacher selection and one reported that the participants themselves choose an item from the "treasure box" (Hunt, 2013) . No study reported the use of preference or reinforcer assessments for reward selection.
Study Outcomes
Data from each study were visually analyzed, and an adapted version of Reichow's success estimate ratio for single case research (i.e., successful demonstrations divided by attempted demonstrations) was applied to each study. Studies varied widely in the number of attempted demonstrations of a functional relation, from one (Herman & Tramontana, 1971 , Studies 1 and 2; Swiezy et al., 1992) to eight (Murphy et al., 2007) . Across 10 studies, nine of 34 attempted demonstrations of a functional relation (26%) were successful. Five studies demonstrated a functional relation for 100% of attempted demonstrations (ranging from 1 of 1 to 3 of 3), and one study demonstrated a functional relation for one of three attempted demonstrations (Reitman et al., 2004) . Table 4 provides a visual representation of the number of attempted demonstrations of a functional relation (for the primary dependent variable) per study and whether each resulted in a successful demonstration.
Five of six studies that measured challenging behavior without quantifying participants' behavioral challenges resulted in a demonstration of a functional relation. One of three studies that measured challenging behavior and quantified participants' behavioral challenges resulted in a demonstration of a functional relation (Reitman et al., 2004) . In addition, six of eight studies that included typically developing children resulted in 100% successful demonstrations of a functional relation, whereas one of two studies including children with autism did so (Kohler et al., 1995) . Of the three studies that measured engagement or teacher behavior as a secondary dependent variable, none resulted in a demonstration of a functional relation. Six of seven studies that included a visual component demonstrated a functional relation (Herman & Tramontana, 1971 , Studies 1 and 2; Hunt, 2013; Kohler et al., 1995; Reitman et al., 2004; Swiezy et al., 1992) compared with zero of three studies that did not include a visual component (Ling & Barnett, 2013; Maus, 2007; Murphy et al., 2007) . 
Study Rigor
Studies generally displayed low to moderate quality, as measured by the presence and quality of IOA and procedural fidelity data, generalization and maintenance assessment, and social acceptability (Horner et al., 2005) . All studies reported collecting IOA data for 20% or more of sessions and participants, and all but Kohler et al. (1995) demonstrated agreement at or above 80% (see Table 5 ). However, only Hunt (2013) and Ling and Barnett (2013) specifically reported that IOA data were collected reliably across all relevant conditions and participants. In six studies, researchers collected data on perceived teacher acceptability using a version of the Intervention Rating Profile developed by Witt and Martens (1983) , and nearly all found the intervention to be very acceptable (n = 5). Only Reitman et al. (2004) reported variable acceptability, noting that the teacher in their study found the intervention highly acceptable for one participant, moderately so for the second, and not acceptable for the third.
Although teachers generally reported the intervention to be acceptable, teachers who reported high acceptability in the one study in which authors attempted to collect maintenance data did not elect to continue the intervention (Filcheck, 2004) .
In general, the studies did not meet contemporary recommendations for procedural fidelity as described by Horner and colleagues (2005) ; only Filcheck (2004) , Hunt (2013) , and Ling and Barnett (2013) collected fidelity data for 20% or more of sessions and reported 80% or greater fidelity. Maus (2007) relied on a teacher self-report to track procedural adherence, but these data were not included due to their potential bias. No author stated that fidelity measures were collected across all relevant conditions and participants.
Researchers in four studies measured generalization. For example, researchers found effects generalized across teachers (Filcheck, 2004; Swiezy et al., 1992) . However, group contingencies did not generalize across settings (Herman & Tramontana, 1971 , Studies 1 and 2). (2013) ----0/4 Maus (2007) -------0/7 Murphy, Theodore, Alioso, Alric-Edwards, and Hughes (2007) 
Discussion
This review was conducted to evaluate the literature on the use of group contingencies in preschool settings to determine with whom and for which behaviors group contingencies have been used, under what conditions group contingencies have been shown to be effective, and if studies demonstrate adequate methodological rigor. The authors analyzed 28 components across five areas to characterize study features, outcomes, rigor, and credibility of results. Patterns were seen across studies in the types of group contingencies used, qualities of rewards, with whom contingencies were used, and in what settings contingencies were used. Studies generally did not report procedures during "business as usual" baseline conditions, did not report procedural fidelity data, and did not document and quantify behavioral challenges adequately. However, other quality indicators were present and acceptable (i.e., IOA, participant and intervention descriptions, research design), indicating moderate methodological rigor across studies and permitting an analysis of their efficacy.
Overall Analysis
Group contingencies have the potential to be effective in decreasing inappropriate behavior or increasing appropriate behavior with typically developing children both with and without documented behavioral challenges, particularly when visuals are used. Positive behavioral changes were observed in six studies, and no negative effects were reported in any studies. Overall, these findings supported other recent reviews of group contingencies (Little et al., 2015; Maggin et al., 2012) . In addition, in this and other reviews, group contingencies showed positive behavior change of classes as a whole. However, because the data across these studies were generally based on the presence or absence of any child in the class exhibiting a behavior of interest, it is not apparent if effects were due to a change in behavior across the majority of children or if they were due to a substantial change in the behavior of one or more target children who displayed high occurrences of problem behavior. It is interesting to note that studies that documented and measured behavioral challenges in children tended to result in poorer outcomes than those that did not (Filcheck, 2004; Maus, 2007; Reitman et al., 2004) . This might indicate that for children with more substantial behavioral challenges, group contingencies might not offer the same benefits as individual contingencies. Adding an individual contingency to the classwide group contingency or selecting rewards based on a preference or reinforcer assessment of specific children might produce more positive outcomes. In the current review, evidence suggested that group contingencies were effective for some, but not all, children with autism and most children with typical development.
Effects on the social skills of children also were positive; however, only one study assessed this variable in the context of a group contingency (Kohler et al., 1995) . The addition of a group contingency resulted in improvements in appropriate/inappropriate behavior across multiple studies, which suggests positive changes in social skills.
An effect was not indicated across all attempted demonstrations in all studies. However, in some cases, this was due to data failing to return the level of behavior seen in the baseline condition when the intervention was withdrawn (Filcheck, 2004, Child 1 and 2; Maus, 2007, Child 3, 5, and 7; Murphy et al., 2007, Child 1, 2, 4, 5, and 7) . Although this precludes identification of functional relations, it suggests that the group contingency resulted in positive behavioral changes, even when used briefly, and maintained when the intervention was discontinued. This capacity to modify behavior quickly and result in sustained positive outcomes speaks to the potential social validity of group contingencies. Several specific and important outcomes from this review are discussed in the next section.
Group contingency types. The majority of studies assessed interdependent group contingencies rather than independent or dependent contingencies, but positive effects were seen across all three types of interventions; these results aligned with previous analyses on group contingencies with older participants (Little et al., 2015; Maggin et al., 2012) . Independent and interdependent contingencies can arguably be considered the most reasonable for preschool-aged children because both require each individual to reach the predetermined criterion himself or herself to attain the reward; this direct cause-and-effect contingency has the potential to be more meaningful for young children than does a more complex contingency. It is possible that dependent contingencies are as effective with preschool children (Reitman et al., 2004) , but the limited number of studies on this contingency type hinders comparisons. It might be that dependent contingencies were selected less often with preschool children because of their relatively young age. Preschool children might not comprehend a contingency if they are not an active part of its success or failure. Another consideration when selecting a dependent contingency is the issue of justice or fairness that arises when failing to reward those whose behavior was appropriate during the condition, even if the criterion was not met by the dependent members (Gresham & Gresham, 1982) .
Reward types. Nearly all the studies that reported reward type used mystery rewards rather than known rewards. The rationale for this decision was provided in four of the studies and was based on the hypothesis that unknown rewards may result in greater behavior change than known rewards (Jenson, Rhode, & Reavis, 1992; Moore, Waguespack, Wickstrom, Witt, & Gaydos, 1994) . The predominant use of mystery rewards appears unexpected when considering previous research indicating the positive value of choice in reinforcer selection (Tiger, Hanley, & Hernandez, 2006) ; however, the value of choice may not be as meaningful if the rewards provided in the no-choice condition are preferred (Fisher, Thompson, Piazza, Crosland, & Gotjen, 1997) or if the rewards provided in both conditions are equally preferred (Waldron-Soler, Martella, MarchandMartella, & Ebey, 2000) . Although additional research is needed on the efficacy of mystery rewards versus known rewards, the choice to use either did not appear to affect the results: Both conditions produced equally effective results across the included studies. However, because only three of six studies that produced a demonstration of a functional relation reported reward type, conclusions on the impact of reward type on the success of the intervention are limited. In addition, nine studies used tangible rewards, five used activities, and only three identified social (praise) rewards. Researchers generally did not indicate why they chose the reward categories that they did, but because none of the studies reported using preference or reinforcer assessments prior to the intervention, it is likely that reward categories were selected based on perceived child preferences, economic considerations, or feasibility.
Visual components. The presence of a visual component might have positively affected the results of the group contingency intervention. The majority of studies that included a visual component demonstrated a functional relation, whereas no demonstrations of a functional relation were seen in studies that did not include a visual component. Hunt (2013) was the only one of three studies using a checklist to produce successful outcomes, possibly because it was the only study that displayed the checklist for child reference. This indicates it is likely that a group contingency intervention might be less meaningful to preschool-age children when there is not a visual component involved.
Baseline comparisons. A significant shortcoming of the majority of studies was the minimal information reported on the baseline condition. Fewer than half of the studies provided details on the teacher's "business as usual" behaviors, which affected the strength of any conclusions on the intervention's effectiveness. For these studies, it was not clear which aspects of the intervention were consistent with the "business as usual" disciplinary strategies present at baseline and which were distinct changes. Also noted was the contrast between the lack of documented positive reinforcement and the presence of negative disciplinary strategies, such as reprimands and time-outs, during the baseline condition-a result consistent with previous research on the frequency of positive and negative interactions between teachers and students (Jack, Shores, Denny, & Gunter, 1996) . In the four studies that did provide baseline descriptions, negative disciplinary behaviors were replaced with consistent, and potentially less aversive, behavioral contingencies; this change in teacher behavior alone may have been enough to produce the positive effects. In addition, three studies noted that praise was provided as an immediate reinforcer during the intervention (in addition to the group contingency). Descriptive praise has been documented to increase a variety of desired behaviors when used consistently in school settings (Jenkins, Floress, & Reinke, 2015) , so its addition might have strengthened results.
Measurement procedures.
A second major limitation of this body of research was the ubiquitous use of partial interval recording (PIR) systems to measure dependent variables (i.e., challenging behaviors, appropriate behaviors). Although interval systems are often more feasible and reliable than event or duration recording systems when measuring the behaviors of multiple children at one time, recent research suggested that interval systems were likely to be flawed and should not be used (Lane & Ledford, 2014; Ledford, Ayers, Lane, & Lam, 2015; Wood, Hojnoski, Laracy, & Olson, 2016) . For example, Ledford et al. (2015) found that interval systems do not provide accurate estimates of duration. In fact, PIR, in particular, was differentially accurate related to the interval size and frequency of behavior. Ledford and colleagues found that for estimating count behaviors using PIR, intervals longer than the average duration per occurrence were needed. Interestingly, in this study, five of the nine studies using PIR used 15-s intervals to measure appropriate and inappropriate behavior; three used 10-s intervals, and all measured inappropriate behavior; and one used a 6-s interval to measure social interactions. It is unlikely that the average duration per occurrence of challenging behavior was longer than 10 s or even 15 s. However, none of the studies in the current review reported selecting their interval size based on the frequency or duration of occurrence of the behavior. Furthermore, session lengths varied and were not always reported.
Future Research
The results of this review demonstrate that the current research base is limited. Although results from the included studies indicate the potential for success in decreasing inappropriate behavior with typically developing preschool children through the introduction of a group contingency, the overall methodological quality of these studies affects their validity and precludes definitive conclusions. Limitations were noted throughout the studies in the adequacy of baseline condition descriptions, lack of procedural fidelity information, and inconsistent measurement of generalization and maintenance. However, the scope and quantity of these limitations were not sufficient to prevent analysis of studies and recommendations for practice.
Rigorous research on the use of group contingencies with preschoolers is needed to substantiate the findings of this review. Quality indicators for single case research should guide future research (Horner et al., 2005) . For example, although both types have been used extensively, no studies have compared the efficacy of known versus mystery rewards. Future research also might examine conditions under which group contingencies are most likely to be effective. For example, are group contingencies more effective when paired with praise both with and without a secondary reward, or does adding an individual contingency to an existing group contingency increase efficacy for known non-responders. Likewise, the extent to which group contingencies are effective for different preschool populations and different behaviors or children with specific behavioral and functional repertoires should be examined. Given the limited information regarding procedural fidelity, additional research is needed examining effective practices (i.e., coaching) to support high-fidelity teacher implementation of group contingencies. Finally, each of these lines of research should examine the long-term and sustained effects of group contingencies and ideal measurement procedures for accurately measuring primary dependent variables.
Implications for Practice
Although more high-quality research on the use of group contingencies with preschoolers is needed, the implications for practice are quite clear: When used consistently, group contingencies can decrease inappropriate behaviors for typically developing children in preschool settings and should not produce negative effects under these same conditions. Group contingencies might be successfully applied to additional behavioral subsets (e.g., social skills) and populations (e.g., children with disabilities) as well, but the limited research on these uses precludes definitive recommendations. However, because targeting increased positive behavior (rather than decreased negative behavior) and more extensive inclusion across preschoolers is closely aligned with the principles of PBIS, using a group contingency to support these outcomes would be meaningful. Ongoing progress monitoring should be used with group contingencies across all contexts, particularly those outside the scope of this review. Contingencies will likely require regular adjustments in both criterion and rewards when used for a longer period and will be dependent on fluctuating qualities of children and interactions within each classroom. As further exploration of this subject continues, practitioners can feel comfortable applying this intervention with their students, particularly if they use an interdependent group contingency with a visual component and include descriptive praise as an immediate reward for positive behavior.
